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ABSTRACT
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Ninety-sixhares,LepuscrawshaJ'i.wereshotandexaminedfor plantpropagativedisseminules.
Sixty-fourof themcarriedplantdisseminulesbelongingto22species.A totalof436disseminuleswere
extractedbyvigorouslycombingthefurs.Threehundredandtwenty-threeofthedisseminulesbelonging
to 14plantspecieswereon 36femaleharesand110disseminulesbelon~g to 8speciescamefrom26
males,and an accountof the females'importancein carryingdisseminulesis discussed.More
disseminuleswererecordedin thedry thanin thewetseasons.Femaleharesshowednonsignificant
seasonaldifferencesin numberof disseminulesaswellasnonsignificantdifferencesin thenumberof
speciesofplantdisseminulestheycarried.Themalesshowednoseasonalityintheirzoochorusactivity.
The significanceof climatic,vegetative,edaphicandotherenvironmentalfactorsin influencingthe
seasonalityandmagnitudeof plantpropagulesanditsbearingonzoochoryis reported.
Moregrassdisseminulesthanherbaceousoneswerecarriedbyhares,andHyparrheniafi/ipendu/a
and Tribu/uslerreSlriswerethe grassand herbspeciesmostfrequentlycarried.The amountof
ectozoochorywasfoundtobeinfluencedbythepresenceofzoochorusfeaturesotherthanabundanceof
disseminules.
INTRODUCTION
The requirementfor plantsto dispersefrom the parentstockand the variousmethodsand
mechanismsofplantdispersalwerediscussedbyRidley(1930).Themechanismswherebyanimalsmay
effecthedispersalofseedsaremany(Grime1979).Ridley(1930)andlater,vanderPijl (1972)described
andclassifiedseedsandfruitswhichareadaptedfor dispersalbyanimals.
Grime(1979)discussedthelargenumberof adaptationsof manydifferentplantswhichfacilitate
transportoftheseedbyparticularanimals.Hedifferentiatedbetweendispersalmechanisms(e.g.,bum,
hookedfruits,glutinouseeds)whichinvolveattachmenttotheexterioroftheanimal(ectozoochory)and
thosein whichthedisseminuleisattractiveandeatenbytheanimal(endozoochory).
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In thecourseof studiesof generalecologyof theharesandtheeffectsof prescribedburningof
grasslandhabitaton them,wefoundthathareswerecarryingplantdisseminulesexternally.Because
informationon theroleof mammalsin zoochoryis ratherscanty(McClintock1965),wedecidedto
investigatethisaspectof thehare'secology.
Theharezoochoryliteraturedealsprimarilywithtemperatespecies(WattcitedbyMcClintock1965,
Flux 1967,Ridley 1930,Tomichetal. 1968).All theseinvestigationsreportedlow incidencesof
ectozoochorybytheharesstudied.AgnewandFlux(1970)foundhigherlevelsofectozoochorybyCape
hare(LepuscapensisL.) in Kenyathanreportedin thetemperateregions(Flux 1967,Ridley 1930,
Tomichetat.1968).Theyattributedthistodifferencesin thefloraratherthanfaunainthestudyareas.
ThispapereportsontheroleofLepuscrawshayideWinton(EltringhamandFlux 197I) inectozoochory
in QueenElizabethNationalPark,Uganda.ThestudywasconductedfromOctober1981totheendof
September1982.
STUDY AREA
QueenElizabethNationalPark(formerlyRuwenzoriNationalPark),1978km2 inarea,isfoundinthe
extremesouthwesterncornerof Ugandabetweenlatitudes29"45'Eand30°15'Eandlongitudes0°30's
and0° 15'N.It occupiesthefloor of thewesternarmof theGreatEastAfricanRift Valley.ThePark
hasan undulatingtopographythatvariesfrom900m to 1450m a.s.l.Theclimateis equatorialwith
bimodalrainfallpeaks,with2wet(March-May-long wetandSeptember-November- shortwet)and
2dry(December-February-long dryandJune-August- shortdry)seasons.Detailedinformationon
theclimateof thePark is givenin Lock (1967)andSpinage(1968).Thevegetationcompriseseveral
grasslandmosaicsrangingfromthehippo-grazedSporobolus.mosaicsalongthelakesand Kazinga
Channelshorestothetallfire-adaptedHyparrhenia-Themedagrasslands(Edroma1975).Thegrasslands
aredottedwithbushesof Capparisspp.,andin someplacesbushesofAcaciaspp.havethickenedinto
woodlands.In thesouthcentralportionof theParkwhichreceiveshighrainfall,istheMaramagambo
tropicalrainforest.Furtherdetailsof thevegetationhavebeengivenby Langdale-Brownet al (1964),
Osmaston(1971),Lock (1967)andField(1968).
MA TERIALS AND METHODS
Thehareswerecollectedmonthlyatnightbyshootingwitha.410calibreshotgunusingahand-held
lOO-wattspotlight.The deadhareswerepackedseparatelyin polythenebagswith tagsbearingthe
number,date,time,locationandhabitatandthentransportedtothelaboratory.In thelaboratory,the
hareswereemptiedontolargesheetsof whiteabsorbentpaperto mopup anydewon thefur, then
vigorouslycombedusingafinefurcombandthoroughlysearchedforanyplantmaterialsonthebody.
Thedisseminuleswereputseparatelyintolabelledvialsfor identificationandcounting.
The hareswerethensexed,and weighedand standardbodymeasurementsweretakenbefore
dissectingfor otherstudies.As manyofthedifferenthabitatsaspossibleweresampled,whichincluded
open,short,andtallgrasslands,woodlands,andforestedges.
Data weregatheredon the numberand sex of harescarryingdisseminules,total numberof
disseminules,anddisseminulespeciesdiversity.Thenumberofmonthsaparticularspecieswasobserved
isreferredtoasthefrequencyofoccurrenceofthatspecies.ThestatisticalanalyseswerebasedonSteel
andTorrie(1960),and~.05 wasacceptedassignificant.
RESULTS
Throughouthe12months,96hareswereexaminedand62(64.6%)ofthemhaddisseminulesontheir
fur(Table1).Thenumberofdisseminulesontheharesinthedryseasonwassignificantlygreaterthanin
thewetseasons,accountingfor74.0%oftheannualtotalof434.In thewetseason,109disseminuleswere
collected,25.I%ofthetotal.ThegreatestmonthlytotalofdisseminuleswasrecordedinFebruary,atthe
endof thefirstlongdryseason,andthelowestoccurredinthemiddleofthefirstlongwetseason(April
1982)withonly9(2.1%of total).
Thehighestnumberofdisseminules,13outofatotalof23(56.3%)wasrecordedinthemiddleofthe
secondshortwetseason(October1981)andthelowest,withonly3species(13.0%),wasin May 1982in
thefirstlongwetseason.However,therewasnoseasonaltrendinthetotalnumberofspeciesrepresented
(X2 = 1.27,d.C. =3,P>0.05)(Table1).
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Tablel.SeasonalityofecotzoochorybyharesinQueenElizabethNationalPark,Uganda,October1981-
September1982.Eachseasonhadthreesamplingperiods.
Total NumberrofTotalMe n OisseminuleTotalPlant
of Hares
HaresCarryingePer Hare 'S.E.Spi cies
Examined
Oisseminulesof Oisseminules Represented
Seasons
I. Short
2810702.6±0.015
Wet 2.
Long 21 91 9.9±3.22
dry 3. Long
239 o .77
wet 4
Short 5 4445.7 0.8
ry TOTALS
96 6243 4 1 S23
Theincidenceof disseminulesonthehareswas93%in thedryseasonsand38%in thewetseasons
(TableI). Therewasanonsignificantrelationshipbetweenthenumberofharesexaminedandthosethat
carrieddisseminulespermonth(r=0.33,P>0.05).Thismeanthatthedispersalofdisseminulesbyhares
was densityindependent.There was also nonsignificantrelationshipbetweenmeannumberof
disseminulesperharepermonthandnumberofspeciesrepresentedpermonth(r =0.55,P> 0.05).This
showedthatsomeplantspeciesarebetteradaptedforharedispersalorthatsomespeciesproducedmore
disseminulesthanothers(Table3).
Table 2. Numbersandspeciesof plantdisseminulesby seasons,on femaleandmaleharesin Queen
ElizabethNationalPark, Uganda,October1981-September1982.
MALES FEMALES
Numberof
TotalNumberoft l
HaresCarrying
NumberOisseminuleHaresCarryingi i l
Oisseminules
of OisseminulesSpeciesOisse nulesi
I.
Short 5. 31 65399
wet
102. Long
172141 3
dry
3
0
3.
62 3
wet
74
10 S11
36
4
TOTALS
26 8
Table 3.
Plantsp ci s, mberandtypeofdisseminulesinvolvedinectozoochorywiththeirfrequencyofoccurrence
basedon96haresshotin QueenElizabethNationalPark, Uganda,October1981- September1982.Thenomenclatureof shrubsandherbsfolIowsLinda dT llantire(1975)andfo grasses,Clayton( 74).
Plant Species FrequencyofNumberType% of Total
Occurrenceof
f OisseminulesNumberof
Species
Oisseminules
(Mo ths)
A.
GRAS ES
I. Hyparrheniafilipendu/a(Horst) Stapf
565se ds15.0
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2. TragusbeT/eronianusSchult.
3.CenchrusciliarisL.
4. ThemedatriandraForssk.
5.Heteropogoncontortus(L.) Roem.& Schult.
6.EragrostiscilianensisLutati
7.ChlorisgayanaKunth
8.Brachiariap/atynota(K. Schum.)Robysn.
9.AristidaadoensisA. Rich.
10. Eragrostistenuifolia(A. Rich) Steud.
II. HarpachneschimperiHochst.ex. A. Rich.
12.EragrostisexasperataL.
13.PanaicumbrevifoliumL.
14.MicrochloarunthaiiDev.
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54seeds 12.4
7
4 0 1
5
29 6.7
5
8 5
3
6 0
4
1 4.47 3 9I
IIfruitsinflorescence 1 87spikelet+ seeds 6
2
se d
1
3 ~3cence 2
B. HERBS/SHRUBS
15.TribulusterrestrisL.
16.0xygonumsinuatum(Meisn.)Dammer
17.Alysicarpusrugosus(Willd.) DC.
18.AchyranthesasperaL.
19.ClematishirsutaGuill. & Perr.
20. UrenalobataL.
21.Triumfettamacrophy//aK. Schum.
22.SaniculaelataD. Don
3 43fruits 9.9
4
39 0
2
14seeds 3 27se ds 1.6
3I
4fruits 02 5
1
1
Forty-fivefemaleharesmadeup 46.9%of thetotal collected.Thesecarried324disseminules
accountingfor 74.7%ofthetotal(Table2).Thehighestnumberofdisseminulespeciesonanindividual
harewas10,43.5%ofthetotalnumberofspecies,onafemalehareinthelongdryseason.Twentypercent
ofthefemalescarriednodisseminulesascomparedto49%ofthemales.Femaleshownonsignificant(x2
=3.7,P>0.5)seasonaldifferencesinnumberofdisseminulesaswellasnon-significantdifferences(x2=3.3,
P>0.05)in thespeciesof plantdisseminulestheycarried(Table2).
Fifty-one(53.1%)oftheharescollectedweremales,andthesecarriM110disseminules,accountingfor
25.3%oftheoveralltotal(Table2).Thehighestnumberofdisseminulesrecordedonamaleharewas17at
theendoftheshortdryseasonandthehighestnumberofdisseminulespecieswas6accountingfor26.1%
of thetotalannualdisseminulespecies(n=23)atthebeginningof thelongwetseasonof 1982.
Twenty-twoplantspecieswereidentifiedonthehares,withatotalof436disseminules.Fourteenof
thespeciesweregrasseswhichmadeup64%ofthespeciesinvolvedwithatotalof319disseminulesor73%
of thedisseminulesrecorded.Herbsandshrubsmadeup 36%of thespeciesinvolvedwith8 species
represented.Theherbsandshrubstotalled117or 27%of thedisseminules(Table3).
Amongthegrassspecies,Hyparrheniafi/ipendu/awasthemostcommon,with65seeds(15%of the
totaldisseminules)foundin5months.Cenchrusci/iariswasfoundin7months,Tragusberteronianusin
sixandPanicumbrevifo/ium,AristidaadoensisandHarpachneschimperieachoccurredin onlyone
month(Table3).
Tribu/usterrestris,a grasslandherb,wasthemostcommonof theherbaceousplantdisseminules
encountered,with43fruitsrepresenting10.0%of totaldisseminulesandoccurredin 3 monthsof the
study.Thecommonestherb,Oxygonumsinuatumoccurredin4monthsandcontributed39fruits,9%of
thetotaldisseminules(Table3).
DISCUSSION
Ectozoochoryby haresas demonstratedin this studycouldhavetremendousimpactson local
distributionof someplant speciesin the Park. Sixty-fourpercentof the haresexaminedcarried
disseminulesontheirfur regardlessof theseason.Thesedisseminulesaredroppedoffdailyasthehare
groomsitsfur.SomeareasoftheParkatcertainseasonsoftheyearcarryfrom5-12hares/ha,andthus
theirrolein thedynamicsof thevegetationcouldbesignificant.
TheharesinthisstudyareacarriedahighernumberofspeciesthanthosestudiedbyAgnewandFlux
(1970)in Kenyasavannahs,althoughtheKenyananimalscarriedahighertotalnumberofdisseminules
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thanthosefromthisPark.Thehighernumberofspeciesreportedherecouldbebecauseofdifferencesin
plantcommunities(andpossiblysoilsandclimate)in thetwoareas,andmoreimportantstillarethe
behaviouralandnichedifferencesbetweenLepuscapensisandLepuscrawshayi(AgnewandFlux 1970).
Lepuscrawshayiprefersthickerbushaswellasgrassland(EltringhamandFlux 1971),thereforeit is
capableofpickingupandtransportingdisseminuleswithintherangesofthetwoormorehabitats.The
presenceon L. crawshayiof disseminulesof herbs,e.g.,Triumfettamacrophy/la,commononlyalong
swampedges,andSaniculaelata.aforestherb(LindandTallantire1975),suggeststhatthisspeciesmay
havea largehomerangeor widehabitatpreferences.
ThehighfrequencyofHypfJrrheniaji/ipendulacorrespondstoitswidedistributionintheParkandits
adaptivefeaturesforzoochory.Thelesscommonlyobservedspecies,e.g.,Harpachneschimperi(Table3)
werenotrarein thePark,butratherlackedthemodificationsfor ectozoochorysuchasbarbsorhooks.
ThisfindingagreeswiththatofFriedmanandStein(1978)whoreportedtheseeddispersalmechanismsof
Anastaticahierochuntincato haveprofoundinfluenceon itsecologicaldispersionthroughzoochory.
Herbslike Tribulus.terrestrisandOxygonumsinuatumareveryhighlymodifiedforzoochoruslifeand
areseasonallyabundant.
The highestincidencesof thedisseminuleson haresoccurredin thedry seasonsandthelowest
registeredin thewetseasons(Table1).Themostlogicalexplanationfor theseseasonalityeffectsisthat
mostannualandperennialplantsin theregionthathavetheirgrowthcyclessynchronizedwiththewet
and dry seasons,thushavemorematureand abundantdisseminulesin thedry season(Lind and
Tallantire1975).
Possiblythe disseminulesare removedonly "accidentally"as the hare scratchesoff itching
ectoparasitesfromitsbody.Studieshavereportedthatburning(whichinthisParkoccursextensivelyin
thedryseasons)in dryseasonsreducestheintensityandextentofinfestationsofectoparasites(Bendell
1955,Flux 1972,Cliffordetal. 1976).Fewerparasitesinthedryseasonsasapossibleresultofbushfires,
couldmeanthatharesgroomlessandhenceaccumulateplantdisseminulesonthebody.Flux (1967)
reportedthatmoultingin LepuseuropaeusPallasin NewZealandoccursinseasonsimilartotherainy
seasonsin the tropics,and laterAgnewand Flux (1970)reportedthat Lepuscapensisand Lepus
crawshayiinthetropicsmoultinthewetseasons.If thisisthetimingformoultingofsannnahhare,this
couldfurtherexplaintheseasonalityof thenumberofdisseminulesobserved.
Thespeciesofthedisseminuleswerefoundtovarylittlewithseasons.Thiscouldhavebeenbecauseof
thewidelyscatteredcollectionlocationsin thePark or dueto thelocalvariationin microclimate,
vegetationandsoils(Langdale-Brownet al. 1964).
ThehigherincidenceofdisseminulesonfemaleharesofLepuscapensisreportedbyAgnewandFJux
(1970)wasalsothecasein Lepuscrawshayiin thisstudy.TheexplanationputforwardbyAgnewand
Flux(1970),i.e.,thatthefemalehareshavelesstimetogroomortendtoliveinthickercoverastheytend
theyoungwheretheyencountermoreburrs,isplausiblebutit isopentofurtherinvestigation.A further
explanationcouldbethatfemalestendtorangefartherafield,especiallywhenbreedingandlactating,to
acquireenoughfood.
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